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Lip-Pressure Measuring Tests - Series B - Barclay 

A second series of tests were conducted to measure the pressure 
exerted on a cigarette filter by human lips. The purpose of these tests 
(Series B) was to determine the pressure exerted on a Barclay filter, as 
opposed to the filter of a Rich Light which was tested ini the first series 
(Series A). 

In essence, the measurement method and test procedure were the 
same as in Series A, with the exceptions noted in Appendix A. A small water- 
filled buS5 attached to the cigarette'filter at the position; of lip contact 
experiences a rise in Internal pressure when exposed to the pressure acting exterr 
. to the bulb. This pressure rise is measured by a low compliance pressure 
transducer and displayed on an oscilliscope. 

The relationship between pressure applied to the bulb by a smoker's 
lips and the magnitude of the oscil11 scope-trace deflection is calibrated 
using a device which simulates the action of human lips. The device employs 
a thin-walled latex tube which applies a variable (but measurable ) level of 
pressure to the cigarette filter by means of inflation of the tube with air 
pressure. When the cigarette Is being smoked we convert the oscilliscope 
reading to pressure, using this calibration relationship, to obtain a 
measure of lip-pressure. 

The smokers were selected from a group of individuals who had 
previously served as panelists at the test facility operated by Brown & 
Williamson. Each was asked to smoke normally using a fresh Barclay 
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cigarette instrumented as described above. The osci 111 i scope trace 
deflection produced with each puff was recorded by my collegue, Hark 
_ Johnson, seated in the same room as the smoker, and>later converted to 
pressure using the calibration relationship. Typically ten puffs were 
recorded; five with the bulb positioned against the upper-lip, five 
with the bulb against the lower-lip. Whether the upper- or lower-lip 
was tested first was selected randomly during the two days of testing. 

The test results were analysed in the same fashion as before 
yielding values for each smoker for: pressure exerted during lighting, 

P L ; average upper-lip pressure, p y ; and average lower-lip pressurejP b . 

Overall averages (and standard deviation) were computed from the entire 
group of 17 subjects and an overall mean lip-pressure, p was determined . 

' The results are given 1h Table 1. AIT test data sheets are included in 
Appendix 

It should be pointed out that in these tests, as in Series A, we 
encountered some problem in positioning the bulb so that it made good 
contact with the smoker's lips. At times during the test, it was apoarent 
that the bulb was not against the lip. All such readings; were disregarded. 

At other times, a Tow reading was observed, probably as a result of the 
bulb being near the inner or outer edge of the lip contact area. Since 
there was no consistent means of discriminating between these low measurements 
and 1 those which were closer to the maximum lip-pressure, they were 
necessarily included in the analysis. The results therefore reflect an 
average of the pressure distribution along the Tips, not a maximum. 
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judging from the distribution of readings obtained, however, it is 
clear that the maximum lip-pressure for any given individual is not 
• more than about twice as large as the average values given in Table 1. 
These results compare favorably with the measurements made during 
the first test series using Rich Lights: 


Series A 

Series 

P L * 55.0 torr 

25.1 

P u « 43.7 

45.1 

p b - 24.7 

28.8 

p « 34.2 

35.2 


Clearijy there are no significant differences between the pressures 
exerted on the Rich Light and Barclay filters and therefore, all 
conclusions drawn from Series A still apply. Most importantly, the 
pressures exerted by human lips on the Barclay filter are most 
closely approximated by the Cambridge holder, currently used in the FTC 
test procedure. The filtrona holder, by contrast, exerts pressures which 
are about 15 times greater than normal lip-pressure. 
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Table 1. Data Summary 


' Lip-pressures (in torr) 


Subject 

Upper-lip (p u ) 

8ottom-lip (p b ) 

Overall (p) 

Lighting (p^) 

1 

7.9 

18.8 

14.0 

(a) 

2 

(calibration error) 



• 3 

7.0 

6.7 

6.8 

(a) 

4 

59.5 

4.8 

32.1 

6.4 (b) 

5 

4.4 

3.5 

4.0 

2.54 (b) 

6 

27.5 

2.1! 

14.8 

(a) 

7 

124 

144 

133 

135 (c) 

8 

10.7 

37.5 

22.6 

(a) 

9 

9.5 

2.6 

5.7 

1.0 (V) 

10 

14.9 

6.7 

9.7 

4!.l (b) 

11 

51.8 

1.5 

26.6 

(a) 

12 

(bulb rupture) 



13 

(bulb rupture) 



14 

54.0 

22.4 

35.1 

20.3 (b) 

15 

63.5 

li!5 

82.9 

57.1i (c) 

16 

57.5 

31.5 

44.6 

(a) 

17 

138 

31.6 

80.5 

7.6 (b) 

18 

97.4 

27.9 

54.0 

5.1 (b) 

19 

7.0 

6w8 

6.9 

12.7 (c) 

Average ± s.< 

dL. 45.8 ± 43.1! 

29.0 ± 41.4 

35.8 £ 36.1 

1 25.11 ±41.9 


(a) Bulb not against lip 

(b) Lighting with bulb against bottom-lip 

(c) Lighting with bulb against upper-lip 
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Appendix A 


Modifications in the Apparatus and Test Procedure 
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In the Series A tests, mounting the delicate sensing bulb onto 
the filter was found to be extremely time-consuming. Furthermore, 

• mounting the bulb to the cigarette was a difficult task requiring a> 
steady Hand, and no doubt contributed to some slight inconsistencies 
from one cigarette to the next. 

To eliminate these problems in Series B the bulb was instead 1 
mounted on a 5/16” I.D. latex sleeve which could be easily mounted 
andi, more importantly, re-used for several tests. It was also hoped! 
that using the same sleeve would eliminate the need for separate 
calibrations on each cigarette. This proved not to be true, however, 
orobably due to the influence on sensitivity of very slight differences 
im the placement of the latex sleeve on the filter. 

ft * 

In using the sleeve, we felt that there was no compelling reason; to 
remove a p’ortion of the filter paper as had been done in Series A prior 
to attaching the bulb. Since the filter paper represents a more rigid 
backing than the fibrous filter and yields less when load is applied, 
not removing the paper would tend to produce higher readings. In that 
the pressure levels in Series A and B are not significantly different, 
this appears to be a relatively minor effect. 

We modified the test procedure in only one important respect. Due 
to the tendency of the channels in the Barclay filter to collapse and remain 
collapsed when subjected to the high calibration pressure, the calibration 
was conducted at the end of each test in Series B rather than at the beginning 
as iin Series A;. It was reasoned that, if the Barclay filter was altered in 
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a systematic fashion prior to smoking, that this might lead: to changes in 
the smoker's normal draw and, hence, his or her normal Tip-pressure. 

• In all other respects , the test apparatus andi procedure were the 
same as described in the Series A Final Report. 
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Appendix B 
Test Results 
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Test Data Sheet 




Dat e fP Time Subject # Sex rr\ 
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Measurement # 

•Top 1 
2 

# : 

3 

4 . 

5 

tfdTTa/wv 6 

7 

8 
9 

TO 

Test comments: 

pASeClvE 

©•? 



Source: https://www.industrydocuments.ucsf.edu/docs/prkmOOOO 


~ rj 2023100069 






Test Data Sheet 


Date 


ill 


Comments 


? I Time S'* 23 Subject # ^ Sex m 

Weight _ Height_ 


2oTT r Oor> 


TO/* 


CALIBRATION 

Pressure 

& 

•■S' 

f.o 

«.jr 

\.c 

_ 

tic 


.7 

r.v 

£> 

/ i 

/.? 

/■c 


/«9 

Z. z 

; / 


zv 

_ 3.7 

_7,< 




1 » 


!! M i 


i! M I 


f 


li * 




T ii/j fi 


U L Lfj .i -1J 


1 ; 


! I 


r i 


TEST RESULTS 

r™!! 1—«—*—r 
£.5 / 

! <, ' 2 

—i—1—1—1—e 

Measurement * 

Maximum scale reading 

Photoqraoh 

r HfiHVASG- 

oru 

O.i 

<?oi 

2 

: 0 .z, 

G-Z 

O.ai 

• 

3 

0.3 

* 1 

c.cT 

4 

n. £ 


dzo 

5 . 

oM 

<5- j 


6 

o.t 

o') 

<2 , 2T 

7 

/.*/ 

/ 3 

** 

8 

), 0 

_ 0 .9 

a 3* 

9 

L O 


<5 . 

10 





Test comments: 

£ rl J € C ( n^ct ^ f V ^ 

TC 


* - r 


0. / 


Source: https://www.industrydocuments.ucsf.edu/docs/prkmOOOO 


2023100070 






Test Data Sheet 


Date 


Comments 


Time Subject # / 0 Sex 

Weight __ Height 

USlJC 


M 


£ && £=! _C /l JTi r _ 



Qorro^y 


Measurement # 
1 


2 

3 

4 

5 


/ 




Maximum scale reading 

_0_jr_6_Y 


OJ2 L 






<5-1 


I- 


-U-t 


(.1 


O .3T 



Photograph 

• <3. / 6 


Source: https://www.industrydocuments.ucsf.edu/docs/prkmOOOO 


2023100071 






Test Data Sheet 


Date *?// 


Comments 


Time /& tot) Subject # 
Weight _ 


JL 


Sex 


KOIght 


T&f 


CA1 TBRATION 

" 1 ■ ’ l " 

|a% 

Pressure 


Ou 



t' vol iaqe (fi**) 
S 


J 

67*0 

e.s 

O 

<5,JS 


y 


A4 

/./ 

Oit/ 

/3 


G.C5 

/.o 

_ 

<r? 




//J 

£•4 

“X/ 

/ 2- 

Z-A 

30 

c.s 

A? 

A. 4 

-2./ 

2. *7 

IV 

3o 

J/O 

2 7 

4S. 

S.4 

J./ 


AS 

TEST RESULTS 
Measurement # 


/?' oT To a~\ 


1 4/ (r hi t'*J } Cr 

2 

3 

4 

5 

6 

7 

8 

9 

10 


rt\±( 

* , Test comments: 

Q ca/c 


■r< 

-■{: 7 


i 


;.0 


i 


i 



Mm 

!' ' 

j i 

1 


i 




: 

! : i 

i ii 



I 

\ 




r“ 

I 

i; 1 

1. !' 

* 


! 





:i 

fTT 

— • — : — 
. . 



i ! ! i! ! | 

i 1 

! 


L_ 

II i « i • • 

1 ! 
n i 

; 1 M 

L_ 

1 ! -Hi 

! t 11 

»■ i ; - I * 

i ■ 

■ill 

i ! i ! J : 

• ! 

or 

i 1 i i : • ! 

i i 

i 


! i 'i i JT 1 *■•■! 

_i_l 


~ 

_J_1 L£ 

: i ! I r • 

1 J ;i - t*-4 1 < \ 

! 1 : I- Si ' 


a .y / 

Maximum scale reading- 


3 


Photograph; 






n.iL 

O 

c 

~ Sl.jT 

*» * 

**«-» 

<1 

2 * o 

r.f 

61 

2. H • 

3.0 

3,9 


2 * 1* 

/<< 

o * ~7 

os 

6.0 5 

/.J? 

cl 

o.o<g 

/. o 

c c 

ocss 

&7Y 

6.4 

0-0 IS 



\ ; 


Source: https://www.industrydocuments.ucsf.edu/docs/prkmOOOO 


2023100072 






Measurement # 


£orr°r\ 


TV't 


CAU'CZhltW 

Is -T A* C 



Maximum scale reading Photograph 

- U-O -- 

_ / . • _ _ 

_ 2.ZL. _ 

_ UTL _ , 

. O.r _ : 

_ o. r~ _ ; 

n / 

ZHTfiTTeTTc V Z, — / 

X±£ £!*£&. _ / 

_1_ m&***j&. £j/£_ 

_TO 701 *■€&!'*£ C 



Test comments: 



O . O 


luUxL l 

X-., t 

2023100073 


Source: https://www.industrydocuments.ucsf.edu/docs/prkmOOOO 









Time 


Test Data Sheet cz&urtuf,. 

r/^ £»*CUr(-*- Set 

Subject f X_ Sex _^_ £o*e 


Weight _ Height _ 

Comments vt/FP'-Z? T9 'EUzLQ. QJJH^ £*JL£€£Jl & 

£j£or* El£lZ- TCST SEJZ _ 



Source: https://www.industrydocuments.ucsf.edu/doc s/prkmOOOO 


3100074 







Test Data Sheet 


•/ 


Oate ^// Time /if* V f "Subject # (3. Sex_ 

Weight _ Height 

Commen ts Sfrg- 


£ £ A/v> / 


1^0 






CALIBRAT ION 

Pressurd 

O.o 

_flj_ 

0.6 




/b.cv/fiiJ 

Ootput vol 


cm ) 4 


0.0 

0*3. 


A6 


/«< 


//7 


i 


<A»0 

^.3 


«.r 


eS« / 

_S2_ 


3.o 


>rT c/rei -r/ci'jLc. I) ilj 

jFe>2 to 2?e* TFC,l£ i-i— l-U- 
TEsfMsEli^^ . ! 


i I 




I I 


T~T~r 


■ i 


Mil 


i ! 




i I! j 1 


Ml! 


j i 


- i 


i i 


! i ! 


i ; 


l! j. 


W7° 


Measurement # 


1 

2 

3 


LlC ff T W £■" 


Maximum scale reading - 


Photograohi 


-4^1 


JrL-5- 


t*. a * *- 



N 

O 

w 

CO 

© 

© 

© 

2? 


Source: https://www.industrydocuments.ucsf.edu/docs/prkmOOOO 





Test Data Sheet 


Date s/j. Time Subject # /f/ Sex ^* 

Weight _ Height _ 

Comment s yt/ftcx _ 


CALIBRATION 

I*v 

Pressure tu 
O.o J 
fr*. 


~Mr 

2.Z 

TT 


oCtPUt^ vol taqd^ * 1 ) *■ 
o«o /o^sl^aLiiu] 
/3 | 

t'L 

3./ _ 

i 


-5^ 

^jL 


53 


3.4 


pH 


3.? 


TEST RESULTS 
Measurement # 


;~T-n 



"Tj 

j 

I j 

i J 

1 

■ 1 





! 

i • 

1 

J d 

*■ 






1 1 

1 

m 

I; 

j 




i. i : i 

u_•_:_:_ ! _ 

_i_ 


. ; 

: ! 





*t: i 

r 

r* 

1 t i i: : 

: L. 

r 

"i ! i 

1 


! - ■ 1 1 

1 {. i 

, ; ! 4 

1 

’ . : 


! i i i 

r~ 

» * J i 

« 

l!‘ |. ! 

! i ! i 

♦ | • 

■ ! • I * '' 

Ll_l 

! ! 1 ! i 

> : \ S 

i i 

i I !■ ! 1 

! >±\ _ 

1 "!. 

_ ! _ 1 _ 

1 * . 

•—i—1— 


i—!i- 

Ji ' 



1 « • 

(1 


!>A 


IS 


Maximum scale reading 


IS 

Photograph 



Q.M 


2^L 




2 ♦ r 


- l-.A 
. 2.c 
i.i 


s£ 


■&& 


z. c 


/.a 


2!.«T 


X--A. 


X 3. 




a^ . 


T7V 


_i v 

Y* 

Y' 

l-C 

l-l 


/-P 


/./ 


/•£ 


2J- 


hZ 


u> 


£a SC c (*s& 

■ - - ’ 

0-1 


rAsetf^i 


*o 

o 

Is? 

Q 

h> 

o 

© 

o 

5 J 

05 


Source: https://www.industrydocuments.ucsf.edu/docs/prkmOOOO 






Test Data Sheet 


Date *?// Time //<3o Subject # /.S Sex M 


Comments 


Weigf 


'fO. 


CALIBRATION 
Pressure^ 

'— t'uS— 

C.ZS 
/ ng =~ 



r t»C 
put voltage 

o.o Cp*T 
aI T 



-^r 


^•1- 




iJajOn't 


j ‘7 




^•0 


3.E 


, 3 . 2 . 


it 


3.5 

3X 


5.5 

TES*T RESULTS 
1 'L 

Measurement # 


3.4 

3.7 

3.? 

<o 

*/ 


eoiT*m 

tc A1'° 

r~ 

: /wV- 


■w 

/0 *^ 4 / C h 4 I ** Cr 


2 

3 

4 

5 

6 

7 

8 

9 

10 


Test comments: 


H - 


c-i' 


TT 

i 



i S: ! ii 

i : 

.J j 

1 

i 

i 


l_J 


i 11 

i ii 

i i 

• i 

L. | 

■■ "i 
i 





'■» 1! 

IT] 

1/ 

i i 

j 

i 



n 


• ! II 


_J 

1 

: ■ 



! 


« 11 

rn 


• 1 

T ‘ 

1! ! : ! ; ;; 

i 

• 


: i ! '• 


!!’!!:: 

j 



5 ! _i 


1 . 

i i 

if! 


!;!!]•' 

> i i 

! i j ] 

i 

i ! 

i 


LT 

i i i ! 

n 

j « ; 

A *• 


_ 

L_, 

i r i i 

! : >i ! 

_ 

„ 

r 

1.1 J... 

i i 


i 


—!_i_ 

i 


i 




/•r 


J.j 


j.s 


Photograph 


*■ 7. * 

2-1 

Z-25 

o - 




11 

l.S 

1.0 

zs 

2 3* 

7. -> 

79 

2>$ 


3-3 

14 

JL? 

__3f 

7.0 

_J.i? 


3.1 




N 

O 

W 

W 

h* 

o 

© 

© 


Source: https://www.industrydocuments.ucsf.edu/docs/prkmOOOO 








Test Data Sheet 
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CALIBRATION s / \ 

/XW\ (O.rv/CMj 
Pressure J Output volte 


• 2 .- 3 . 

JSl. 

AL 


TEST RESULTS 


Output voltage(c *«tr 

"0.« (o*oj ° 

A»o _ J-/ y 

/.£- A 4 

■ 2 , 2 , . 

2.7 

3.3 M 

3.7 ** 3 



Measurement 


/ *Tf °S u \ r Ll ftiTl'-' G 


Maximum scale readinc 


Photograph 


/.7 

0 .<=7 


fOJ® 

CPiua/ZATer 

ftFT£/C 

__ T( 

To FT 


Test comments: j 


V-o 

s'. V 


0 . 0 


Source: https://www.industrydocuments.ucsf.edu/docs/prkmOOOO 


2083100078 







Test Data Sheet 
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Test Data Sheet 
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Test Data Sheet 
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Test Data Sheet 
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Test Data Sheet 
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